M any of the great advances in medicine have been through prevention rather than cure; examples include clean water, immunisation, vector control, hand washing and surgical and obstetric cleanliness. The concept of outreach systems in acute hospitals is also based on prevention, in that early identification and treatment of potentially or really serious illness may prevent progression, which is surely common sense. If sense needs the support of science, then examples would include the observations that the right antibiotic given early is better than given late, that prolonged hypovolaemic hypotension is bad and the early reversal of hypoxia and ischaemia improves patient outcome. 1, 2 Outreach systems seek to formalise and standardise identification of the at-risk patient to enable an early response by staff with the appropriate knowledge, experience and skills to provide effective intervention.
For the purposes of this article, we will assume the term outreach refers to the early recognition and response to seriously ill or at-risk patients. The concept can take many forms, such as trained nursing staff responding to requests by colleagues to review patients or routinely assessing potentially at-risk patients such as those recently discharged from an intensive care unit (ICU) or after having been admitted to hospital with a disease or complication with a high level of potential risk. The concept of outreach can also refer to the identification of patients by certain physiological or observational abnormalities which puts them in a category of high risk of serious adverse events. The identifying criteria vary and can also take the form of a score with different levels of response. The key feature is that when an at-risk patient is identified, there is an appropriately rapid response.
The rationale for this derives from the observation that in monitored and well-staffed environments, such as operating theatres and ICUs, patients rarely die suddenly and unexpectedly. 3, 4 These high-intensity, low-capacity environments have been grafted onto acute hospitals over many years 5 but the majority of patients are still managed on the general wards of a hospital, where basic patterns of monitoring have not changed for over a century. Nurse:patient ratios are low, vital signs are recorded inconsistently and inaccurately 6, 7 and while one of the more important tasks of nurses is to record vital signs and observations, they are not empowered or trained to act on them. Instead, nurses trigger a hierarchy of medical responders who, while empowered to act, are often not appropriately trained in advanced resuscitation. It takes time to escalate through the hierarchy and even then there may not be the appropriate skills and knowledge to care for the seriously ill at-risk patient, and the doctor who is ultimately responsible for the patient may not even be physically in the hospital. The hierarchy and conformity within the system, often associated with lack of awareness, usually trumps patient care. Several important studies highlight the situation of the wrong people being in the wrong place at the wrong time, resulting in many preventable deaths and serious adverse events, 8, 9 which in turn contributes to frightening levels of avoidable hospital deaths. [10] [11] [12] [13] A triad of other factors come into play. Firstly, the population of patients in acute hospitals has changed dramatically over the last 30 years. They are now older with more comorbidities, frequently having complex procedures and often being given drug treatments with serious side-effects. Combined with the pressure to reduce hospital length of stay, the nature of the patients we now have in hospitals contributes to the high incidence of preventable deaths and serious adverse events. Secondly, in some countries the type and intensity of training and experience of both nurses and doctors has significantly reduced the capabilities of the majority of staff in the wards, to which has been added the communication issues of shift systems and a high turnover of staff. Thirdly, the development of ICUs successfully provided small but limited safe havens in the hospital but denuded the wards of experience, technology and the capability of dealing with the seriously ill. The 19th century construct of general wards is not equipped to deal with seriously ill patients. The outcome of this 'perfect storm' is an environment where there are many hospital patients who are either at-risk or seriously ill, and hence the boundaries of where patients should be managed have become blurred between the general wards and ICUs. As a consequence, the level of illness and mortality rates between patients becoming ill on the wards and those in the ICU itself are much the same. 14, 15 These are the population for which outreach or medical emergency teams (MET) were developed. Rapid response systems (RRSs) involve rearranging the resources we already have in hospitals around the needs of patients.
This approach needs an interface with ICU, but the criteria for admission and discharge to an ICU are not standard and vary between countries and even between hospitals in the same country. Similarly, the casemix of hospital patients and the number and experience of staff looking after them vary. The systems which have evolved to deal with this almost-universal problem are many and various. In some institutions, the staff from ICUs have become involved not only in the care of the seriously ill in their unit, but also elsewhere in the hospital. 16 More globally, the evolution of ICUs and outreach systems as interventions designed to appropriately care for the seriously ill have many similarities. Both interventions faced resistance as they represented a new way of caring for patients that could be conceived as a threat or loss of control by admitting doctors. Both exposed poor management of the seriously ill on general wards. The need for improved patient care resulted in formal training and recognition of intensive care as a specialty. Both ICUs and outreach systems have faced challenges with regard to how to fund and resource the interventions in a hospital. As Outreach systems -where next? 3A13 K Hillman Editorials ICU predated outreach one should ask 'Do interventions in ICU work?' Surprisingly the answer is far from clear. 'Probably, in defined patients,' but it has not been, and probably never will be, formally tested. So what of outreach?
The first reported system was the MET 17 -this dedicated team would respond when simple criteria based on abnormal vital signs and observations identifying at-risk patients were triggered. There are now many variations based on this concept [18] [19] [20] as well as systems where specialist nurses work with existing general ward staff to identify patients before serious deterioration. 21, 22 The important knock-on effect is that the level of awareness and general education about identification of the early signs of deterioration increase, as does the propensity for useful intervention and hence ward culture is altered.
Do outreach systems work?
Probably, in defined patients. A recent meta-analysis has shown that in hospitals with an RRS, there was a 30% reduction in paediatric mortality and cardiac arrest rates, and a 30% reduction in adult cardiac arrest rates. 23 The largest control study on RRSs has shown a significant reduction in hospital mortality rates. 24 There are challenges with using mortality as an outcome to evaluate whether ICUs and outreach systems 'work.'
They are at the tip of the iceberg of serious adverse events in a hospital, many of which are not measured. Moreover, a reduction in mortality does not take into account patients at the end-of-life (EOL) who may be inappropriately rescued by an outreach system, only to die soon after in a different environment. Nevertheless, it remains one of the gold standards by which we evaluate ICUs and outreach systems.
Many would argue that recognising and correcting hypoxia and ischaemia at the earliest possible stage is obvious and that it would be unethical to conduct research where patients would be randomised into those who would receive early or delayed resuscitation. Similarly, the research to confirm the efficacy of something as obvious as outreach may be thwarted by the inability to perform a trial that involves removing a commonly tested safety net.
Both outreach systems and ICUs are interventions which provide appropriate expertise and resources to seriously ill patients. Despite the lack of hard evidence, the specialty of intensive care is now recognised in most developed countries, ICUs are a part of most acute hospitals and their removal would be considered unethical. Likewise, the majority of Australian and North American hospitals now have early detection and response systems and the concept seems to be spreading in Europe.
Where do we go from here?
The MET concept was one of the first organisation-wide, patient-centred systems crossing all the usual silos in hospitals. Work is now beginning on studying the effect of organisational culture on the rate of uptake of an RRS and, at the same time, the effect of implementing an RRS on the organisational culture. 25 It is probable that the RRS model will be used to establish other systems constructed around patient needs, rather than entrenching the usual silos.
I believe the development of RRSs will continue to highlight the problem of monitoring patients in general wards. Vital signs are often manually measured and recorded in general wards at non-standardised intervals, if at all. 6, 26, 27 On the other hand, patients are continuously and accurately monitored in ICUs and operating theatres with sophisticated machinery that are alarmed and enable trends to be examined in all sorts of ways. As a result, it is unusual for patients in these highly monitored environments to die or deteriorate in an unexpected way. For example, it is rare to have an unexpected intraoperative death and most patients in ICU die as a result of withdrawing and withholding active management. [28] [29] [30] However, the same patients in these highly monitored environments are then discharged to the general wards in a random way, often with levels of illness and risk which are the same as in highly monitored areas. It is not surprising therefore that almost half of all patients who died or had a cardiac arrest in hospital had no vital signs measured within eight hours of the event. 31 In hospitals with RRSs, almost half had no calls made when the patient had met the calling criteria. 31 As a result of the level of illness and risk of patients in general wards, it seems inevitable that within a few years there will be universal, non-invasive and continuous monitoring of all patients in acute hospitals. The cost could be reduced by not necessarily having monitoring boxes attached to each patient, but to use small portable devices which would generate signals, the signals in turn would define the level of illness and risk according to algorithms and alert an appropriate response or triage the patient to a different level of care. Another equally important aspect of care is the management of the dying in acute hospitals. There is evidence to suggest that an increasing number of patients are admitted to acute hospitals and ICUs for the last few days of their lives. Often hospitals not only have little to offer these patients, but manage the dying process poorly. [32] [33] [34] As a result, RRSs are becoming the surrogate dying team. Approximately one-third of all MET calls are in patients at the EOL. 35 Patients at the EOL obviously become seriously ill and meet the calling criteria.
There are many factors that have contributed to patients being managed in acute hospitals at the EOL. Societal expectations of medicine are high, reinforced by media releases reporting the latest medical miracle and television programmes emphasising cures and success, not failure and death. The system for managing the seriously ill before they are admitted to hospital is orientated to transport to the nearest hospital, even where the patient is obviously in need of palliative care. Medical specialisation has encouraged physicians to concentrate on optimising the function of their own specialty organ and seeking consultation for the other organs, leading to committee medicine. The big picture, regarding the patient' s progress and prognosis, can be overlooked and the art of diagnosing dying, lost. This can be compounded by doctors who sometimes see death as a failure, or who are uncomfortable talking about it in clear and unequivocal terms. It is often RRSs which recognise that further aggressive care is futile. Increasingly, intensivists are the ones who diagnose dying as defined by intensive care having no more to offer the patient.
I would predict that in the near future a similar system to an RRS will identify and manage dying patients appropriately.
Editorials
The RRS will rapidly refer these patients to a system ensuring safe and appropriate management, involving palliative care. As the system becomes accepted, many home teams will probably refer their patients to the system rather than wait until they become seriously ill and require an RRS.
The introduction of RRSs has changed the way we care for patients in acute hospitals. Most hospitals have moved away from concentrating on cardiac arrests and are attempting to define patients at risk of avoidable death and serious adverse events and responding to them earlier. Cardiac arrests have reduced to levels where they could be seen as sentinel events that need to be investigated for potential preventability or to define whether 'do not attempt resuscitation' (DNAR) orders should have been in place.
There is fine-tuning to be done. What are the most appropriate calling criteria in terms of specificity and sensitivity? Should the response be by staff formally trained in advanced resuscitation? If the home team is the first response, what are the knowledge, skills and expertise necessary to manage the seriously ill patient? Should we be measuring the safety of a hospital in terms of outcomes such as the incidence of potentially preventable deaths and cardiac arrests? Should we be measuring the effectiveness of the implementation of an RRS with outcomes such as the number of calls/1,000 hospital admissions, which has been strongly associated with the reduction of deaths and cardiac arrests? 24 Many of these issues require further research.
There are probably many other ways that patient care and the way we manage hospitals will change as a result of constructing systems centred on patient needs. I would like to be transported in a time machine to a hospital 20 years in the future and wonder at the changes. Some may be predictable. Looking at others, we may say "that was so obvious… why didn't we see it?"
